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[57] ABSTRACT 

A word processor having an output function for adding 
margin text, such as a heading or a footing to a main 
text, includes main text editor, margin text editor, print 
controller, display device and display device controller. 
The display controller displays the main text and the 
margin text simultaneously on the display device in the 
same form as they are printed out on a paper. Thus, the 
margin text can be set without printing while an opera- 
tor confirms its print form. 
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FIGS. 3A, 3B, 3C, and 3D arc explanatory figures 

WORD PROCESSOR WITH A MARGIN TEXT showing screens for inputting a main text, a heading, 
EDIT FUNCTION and a footing, respectively; 

FIG. 4 is diagrammatic figure showing data arrange- 
This is a continuation-in-part of application Ser. No. 5 ment in a text file stored in an external memory device; 
07/072,403, filed July 13, 1977, now abandonded. and 



BACKGROUND OF THE INVENTION 



FIGS. 5A and 5B are flowcharts of pagination pro- 
gram routines. 



This invention relates to a word processor with a ™ itT __ ««r.™n^TN 
function of printing a main text with a margin text, e.g., 10 DETAILED ^K^PTION OF PREFERRED 
a heading or a footing. EMBODIMENT 

A known word processor has a function which adds Referring to the figures, a preferred embodiment 
desired text at a desired position in a margin of a desired comprises a word processor in which the top section or 
page in a document, and outputs the margin text with the bottom section of a main text in the desired page is 
the main text by a printer. A text output in a top margin 15 displayed with the margin text, i.e., heading or footing, 
of a main text is called a heading, and a text output in a when the margin text is edited. As shown in FIG. 1, the 
bottom margin of a main text is called a footing. word processor of this invention is provided with a - 

For editing the margin text, one type of word proces- keyboard 1 for inputting characters or edit commands; 
sor changes the display of the main text to the display of a display (a CRT display) 3 for displaying characters or 
the margin text In this case, the main text is not dis- 20 figures; a floppy disc drive 5 as an external memory 
played on a screen along with the margin text, therefore device; a printer 7 for printing characters or figures 
an operator cannot confirm the positional relationship with type from a daisy wheel; and an electronic control 
between the main text and the margin text on the screen. unit (ECU) 10, connected to the devices 1, 3, 5 and 7, 
In a second type of word processor, the margin text is for controlling inputting, editing, storing and printing of 
displayed with the main text in only a certain page 25 a text. The ECU 10 is a microcomputer, including CPU 
where the margin text is set. Thus, a displayed screen of 11, ROM 12 and RAM 14. The ROM 12 stores various 
the other pages is different from the real printing form. control programs, such as a program for controlling the 

SUMMARY OF THE INVENTION Z^£L^JZ'X£iZ!££ 

It is an object of this invention to provide a word 30 is set, and a pagination program. The RAM 14 includes 

processor in which the operator can confirm the final a text memory 51 for storing main text data, a margin 

printing form of the margin text and its relationship to text memory 52 for storing margin text data consisting 

the main text on the screen without printing, while the of heading data and footing data, a header flag memory 

operator is editing the margin text. 53 for storing the state of a header flag that is set when 

It is another object of this invention to provide a 35 heading data is stored, a footer flag memory 54 for 

word processor in which the operator can freely edit storing the state of a footer flag that is set when footing 

the margin text within a preset margin text frame inde- data is stored, a line counter 55 for counting the total 

pendently of the main text displayed on the screen dur- line numbers of the heading data and the footing data, a 

ing editing of the margin text position memory 56 for storing positions of numeral 

According to this invention, a word processor opera- 40 data inside double quotation marks in the heading and 
ble both in a main text edit mode and in a margin text footing areas (described later), a pagination memory 57 
edit mode comprises: display means for displaying text for storing a pagination-start page number and its nu- 
data of plural lines; main text edit means that function meral information, a pagination counter 58 that is incre- 
only in a main text edit mode for editing main text; mented every page, and other counters and registers, 
margin text edit means that function only in a margin 45 The ECU 10 is further provided with a video RAM 15 
text edit mode for editing margin text within a margin for storing picture data of characters or figures which 
text frame that is preset as a region of the display means, are displayed on the CRT display 3, a keyboard input 
and wherein the margin text is to be printed in a margin port 16 for inputting data from the keyboard 1, a floppy 
outside the main text on a paper, print means for print- disc drive controller 18 for controlling the floppy disc 
ing the main text with the margin text on the paper; first 50 drive 5 so as to read or write the data, a printer output 
display control means that function only in the main port 20 for outputting the printing data to the printer 7. 
text edit mode for displaying only the main text on the The video RAM 15 has structure including a so-called 
display means; and second display control means that dual port RAM and can be accessed, besides by the 
function only in the margin text edit mode for display- CPU 11, by a CRT controller 22 provided indepen- 
ing the margin text within the margin text frame on the 55 dently of the CPU 11. The CRT controller 22 repeat- 
display means, for scrolling up and/or down the main edly reads out data from the video RAM 15 in a cycle 
text on the display means and for displaying the main determined by a scanning frequency of the CRT display 
text with the rest of the margin text frame on the display 3, and displays it on the CRT display 3. Accordingly, 
means. data written in a predetermined area of video RAM 15 

BRIEF DESCRIPTION OF THE DRAWINGS 60 J* y C ™ " * to™*-** *»P h »«i °» CRT 

The invention will now be described with reference The keyboard 1 is provided with character keys 31 

to the accompanying drawings wherein: for inputting characters, ten edit keys 33 for editing the 

FIG. 1 is a schematic block diagram of the compo- text, four cursor keys 35 for moving a cursor 41, double 
nents of an embodiment of a word processor according 65 quote key 32 for pagination, and a keyboard switch 37 

to the invention; for altering assignment of characters to the keys on the 

FIG. 2 is a flow chart illustrating the control routine keyboard 1 by selecting the type of desired daisy 

performed by the embodiment of FIG. 1; wheels. 
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An operator can input the text by operating the char- 
acter keys 31. Moreover, by operating edit keys 33, such 
as a heading key 33a or a footing key 336, the operator 
can edit another text so as to add the heading or the 
footing to the text The edited text can be stored into a 5 
floppy disc set in floppy disc drive 5 controlled by 
floppy disc drive controller 18. Also, the text can be 
output to the printer 7 to be printed on a paper. 

With reference to FIGS. 2, 3A, 3B, 3C, and 3D the 
procedure for setting the margin text will now be ex- 10 
plained. 

Referring specifically to the flow chart of FIG. 2, the 
control routine for setting the margin text starts with 
the main text being input at S10. The main text is shown 
in FIG. 3A which is an explanatory figure showing a 15 
screen for inputting a main text. It is determined at Sll 
whether the heading key 33a is operated. If the determi- 
nation is YES, the picture as shown in FIG. 3B is input 
into the video RAM 15 by the CPU 11, according to the 
program stored in the ROM 12, and the input picture is 20 
displayed on the CRT display 3 at S12. Then the head- 
ing text edit mode begins instead of the main text edit 
mode. As shown in FIG. 3B, the screen for inputting 
the heading is divided into two areas. One is an area A 
for inputting the heading having a predetermined num- 25 
ber of lines (three lines in the drawing) at the upper part 
of the screen. The other is an area B for displaying the 
top section of the main text of the page, when the head- 
ing key 33a is occasionally operated at the lower part of 
the area A. That is, the area B is scrolled down until the 30 
first line of the main text is displayed just below the area 
A. 

On the contrary, if the determination is NO at Sll, 
the program proceeds to S13, at which it is determined 
whether the footing key 336 is operated. If the determi- 35 
nation is YES, the picture as shown in FIG. 3C is input 
into the video RAM 15 by the CPU 11, according to the 
program stored in the ROM 12, and the input picture is 
displayed on the CRT display 3 at S14. Then the footing 
text edit mode begins instead of the main text edit mode. 40 
As shown in FIG. 3C, the screen for inputting the foot- 
ing is also divided into two areas. One is an area D for 
inputting the footing having a predetermined number of 
lines (three lines in the drawing) at the lower part of the 
screen. The other is the area B for displaying the bottom 45 
section of the main text of the page, when the footing 
key 336 is occasionally operated, at the upper part of the 
area D. That is, the area B is scrolled up until the last 
line of the main text is displayed just above the area D. 
If the determination is NO at S13, the process step re- 50 
turns to S10. 

In case the process step proceeds through S10, Sll 
and S12, i.e., in the heading text edit mode, the heading 
text is input at S15. The heading can be edited by freely 
moving the cursor 41 by means of cursor keys 35 within 55 
the area A in the same manner as in the main text edit 
mode. That is, character data or control code data input 
by the keyboard 1 are written at an address of the RAM 
14 corresponding to the position of the cursor 41 dis- 
played on the CRT display 3. Within the area A, van- 60 
ous editing functions or printing effects do not affect the 
printing form of the main text Specifically, the margin 
text is edited independently from the main text. Every 
time the line number of the margin text (sum of the lines 
for the heading text and the footing text) is increased by 65 
one, the line counter 55 is incremented. When the line 
number exceeds a predetermined marginal line number 
(e.g., 10 lines), a buzzer warns that no more data can be 
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received. On the other hand, the line counter 55 is dec- 
remented every time the line number of the margin text 
is decreased by one. The area A can be expanded until 
the area A exceeds the predetermined marginal line 
number. Depending on the expansion of the area A, the 
area B is scrolled down, and the display area for the 
main text becomes narrower. 

When the heading is input, it is again determined at 
S16 whether the heading key 33a is operated. If the 
determination is YES, it is assumed that the input of the 
heading ends, and the heading set as above is stored in 
the margin text memory 52 of the RAM 14 or on a 
floppy disc in the floppy disc drive 5 (described later) at 
S17. Then the process steps return to S10. 

As shown in FIG. 3D, the input of the main text 
resumes from the position where the cursor 41 was 
located when the heading key 33a is operated at Sll. 
On the contrary, if the determination is NO at S16, the 
input of the heading continues at S15. The area B is 
scrolled down one line, and the top line is used as a 
display area for indicating whether the heading and/or 
footing are set. When the heading and/or footing are 
set, marks ^ 42 and/or P 43 are displayed at the left 
margin position. 

If it is determined the footing key 336 is operated at 
S13, the process steps for editing the footing are exe- 
cuted in the same manner as for the heading. That is, the 
picture as shown in FIG. 3C is displayed at S14, and the 
footing text is input at S18. An area D can be expanded 
until the area D exceeds a predetermined marginal line 
number. Depending on the expansion of the area D, the 
area B is scrolled up and the display area for the main 
text becomes narrower. During inputting, it is deter- 
mined at S19 whether the footing key 336 is operated. If 
the determination is YES, it is assumed that the input of 
the footing ends, and the footing set as above is stored 
into the margin text memory 52 of the RAM 14 or on a 
floppy disc in the floppy disc drive 5 at S20. Then the 
process step returns to S10. On the other hand, if the 
determination is NO at S19, the input of the footing 
continues at S18. Upon inputting the footing, the print- 
ing form of the footing can be freely set so far as within 
the area D in the same manner as for inputting the head- 
ing. 

When the heading key 33a or the footing key 336 is 
operated, and the heading or the footing is already set, 
the set heading or footing can be displayed in the area A 
or D based on the heading or footing data in the margin 
text memory 52, and then can be modified. 

Pagination can be set at any position within the area 
A or D during the editing of the heading text or of the 
footing text (see FIG. 3C). As shown in FIGS. 3C and 
5A, when the text of the fifth page, for example, is 
displayed on the screen, the cursor 41 is moved to a 
desired position and " — <1> — " is input by operation 
of the keyboard 1 (step S100). the position memory 56 
stores a pagination position PP, and the pagination 
memory 57 stores pagination-start page number PSP 
(=5) and its numeral information PSN (=1) (step 
S110). Based on the pagination counter 58, the pagina- 
tion is automatically executed from the next page of the 
PSP in a form such as — <2> — and — <3> — during 
printing (steps S120 through S170). As shown in FIGS. 
3B and 5B, if "1/5" is input at a desired position within 
the area A (steps S200 and S210), the fractions 2/5 
through 5/5 are sequentially printed for the next page of 
the pagination-start page (steps S220 through S270). 
That is, the pagination is repeatedly executed until the 
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value of the numerator is equal to that of the denomina- 
tor (step S250 through S270). Then the pagination pro- 
gram ends. 

In an embodiment having the above-mentioned struc- 
ture, when the margin text is being edited, the top or the 5 
bottom of the main text at the page where the heading 
key 13a or the footing key 33A is operated, is displayed 
with the margin text on the CRT display 3 in the same 
form as printed on a paper. Thus, the operator can 
confirm the positional relationship between the main 10 
text and the margin text when the margin text is set In 
this case, the word processor is operable by the opera- 
tor's choice in two modes: either only the main text is 
printed out (normal print mode) or the main text and the 
margin text are printed out together (margin text print 
mode). 

The heading or the footing set as above is stored in 
the RAM 14 or on a floppy disc in the floppy disc drive 
5, with the data arranged in a text file shown in FIG. 4. 2Q 

The data of a text is aligned in order, in a sequence of 
a STX code (a code for showing start of the text), for- 
mat of the text, the text, and an ETX code (a code for 
showing end of the text). Here, the format of the text 
can be set at optional positions and different formats are 25 
set in a text They are set, for example in FIG. 4, at Al 
and Bl. The margin text, i.e., heading or footing, is 
recorded at an appropriate position in the main text file. 
A margin text record section stores in order a margin 
record start code (heading code, footing code), a line 30 
number of the margin text, the STX code, format of the 
margin text, the margin text (heading, footing), the 
ETX code, and the margin record end code (heading 
code, footing code). 

The edited text is output from the printer output port 35 
20 and is printed by the printed 7 according to the above 
text file of the RAM 14. When the margin text is set in 
a certain position of the file, the margin text is printed 
on every subsequent page according to the printing 
format Various different margin texts can be set in a 40 
main text, and are stored in the main text file as shown 
in FIG. 4. The format of the margin text can be changed 
as occasion demands. The margin text may be recorded 
in a file independent of the main text file. 

While the invention has been particularly shown and 45 
described with reference to a preferred embodiment, it 
will be understood by those skilled in the art that vari- 
ous other changes in from and detail may be made with- 
out departing from the spirit and scope of the invention. ^ 

What is claimed is: 

1. A word processor operable both in a main text edit 
mode and in a margin text edit mode comprising: 

display means attached to the word processor for 
displaying text data of plural lines; 55 

main text edit means that function only in the main 
text edit mode for editing a main text displayed on 
the display means; 

margin text edit means that function only in the mar- 
gin text edit mode for editing a margin text dis- $q 
played on the display means, wherein the margin 
text is to be printed in a margin outside the main 
text on a paper; 

print means attached to the word processor for print- 
ing the main text with the margin text on the paper 65 
upon command; 

means for placing the word processor in one of the 
main text edit and margin text edit modes; 



6 

first display control means that function only in the 
main text edit mode for displaying only a portion of 
the main text on the display means; 

second display control means that function only in 
the margin text edit mode for displaying the margin 
text within a margin text frame, which expands or 
contracts according to a change in a number of 
margin text lines, in a first region of the display 
means and for displaying and adjusting up and/or 
down a portion of the main text compensating for 
the change in the number of margin text lines; 
wherein 

the second display control means displays a bottom 
line of a page of the main text just above the margin 
text frame when the first region is displayed below 
the second region and automatically scrolls the 
main text to change the bottom line to compensate 
for the expansion and contraction of the margin 
text frame on a line for line basis; and 

the second display control means displays a top line 
of a page of the main text just below the margin 
text frame when the first region is displayed above 
the second region and automatically scrolls the 
main text to change the bottom line to compensate 
for the expansion and contraction of the margin 
text frame on a line for line basis. 

2. A word processor according to claim 1, wherein 
the word processor is operable both in a normal print 
mode and in a margin text print mode; and 

the print means print only the main text in the normal 
print mode and print the main text with the margin 
text in the margin text print mode. 

3. A word processor according to claim 2, wherein 
the margin text is a heading that is printed in a top 
margin above the main text printed on the paper, and 
the first region is located above the second region. 

4. A word processor according to claim 2, wherein 
the margin text is a footing that is printed in a bottom 
margin below the main text printed on the paper, and 
the first region is located below the second region. 

5. A word processor according to claim 2, wherein 
the margin text comprises a heading that is printed in a 
top margin above the main text printed on the paper and 
a footing that is printed in a bottom margin below the 
main text printed on the paper, and 

when the heading is edited in the margin text edit 
mode, the first region is located above the second 
region and, then the footing is edited in the margin 
text edit mode, the first region is located below the 
second region. 

6. A word processor according to claim 5, further 
comprising: 

margin-print-starting page setting means for storing a 
page number of the main text at which the margin 
text is edited by the margin text edit means as a 
margin-print-starting page, and 

said print means prints the main text with the margin 
text on the margin-print-starting page and on pages 
that follow the margin-print-starting page in the 
margin text print mode. 

7. A word processor according to claim 2, further 
comprising: 

page number inputting means for inputting first nu- 
meral information to an optional position in the 
margin text associated with a page of the main text, 
and 

pagination means for paginating pages by increment- 
ing the first numeral information automatically for 
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the pages following the optional page on which the 
first numeral information is inputted. 

8. A word processor according to claim 7, wherein 
the numeral information is integral. 

9. A word processor according to claim 9, wherein 5 
the numeral information is a fraction comprising a nu- 
merator and a denominator that indicates the total num- 
ber of pages in the main text; and - 

the pagination means increments the numerator of the 
fraction unit the numerator is equal to the denomi- 10 
nator of the fraction. 

10. A word processor operable in a main text edit 
mode for editing and in a margin text edit mode for 
editing margin text having a heading, which is printed 

in a top margin of the main text printed on a piece of 15 
paper, and a footing, which is printed in a bottom mar- 
gin of the main text printed on the paper, comprising: 
means for placing the word processor in one of the 

main text edit and margin edit modes; 
at least one memory device in which the main text 20 
and margin text are stored in a text file, where the 
main text comprises main text data and main text 
format data, the margin text comprises margin text 
data and margin text format data, and the margin 
text format data is independent of the main text 25 
format data; and 
wherein the text file in the memory device further 
comprises one or more margin text record section, 
where the one or more margin text record section 
includes a top field separator, a line number data, a 30 
start code, a format data a margin text data, an edit 
code and an end field separator. 

11. A word processor operable in any one of a main 
text edit mode for editing main text, a first margin text 
mode for editing margin text comprising a heading that 35 
is printed in a top margin of the main text printed on a 
piece of paper, or a second margin text edit mode for 
editing margin text comprising a footing that is printed 

in a bottom margin of the main text printed on the pa- 
per, comprising: 40 

means for placing the word processor in one of the 
main text editor and margin text editor modes; 

a memory device in which the main text and the first 
and second margin text are stored making a text 
file, such that the text file comprises a margin text 45 
record section that includes a top field separator, 
line number data, a start code, format data, margin 
data text edit data, an exit code, and an end field 
separator, the format data representing exclusively 
a format of the margin text independent of a format 50 
of the main text; 

display means for displaying plural lines of text data; 

main text edit means that function only in a main text 
edit mode for editing the main text contained in the 
memory device; 55 

first margin edit text means that function only in the 
first margin text edit mode for editing the first 
margin text contained in the memory device within 
a first margin text frame that is preset as an upper 
region on the display means; 60 

second margin text edit means that function only in 
the second margin text edit mode for editing the 
second margin text contained in the memory de- 
vice within a second margin text frame that is pre- 
set as a lower region on the display means; 65 

print means for printing the text file on the paper; 

first display control means that function only in the 
text edit mode for displaying only the main text 
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contained in the memory device on the display 
means; 

second display control means that function only in 
the first margin text edit mode for displaying the 
first margin text contained in the memory device 
within the first margin text frame on the display 
means and for scrolling down the main text dis- 
played on the display means until the first line of a 
page of the main text is displayed just below the 
first margin text frame; and 

third display control means that function only in the 
second margin text edit mode for displaying the 
second margin text contained in the memory de- 
vice within the second margin text frame on the 
display means and for scrolling up the main text 
displayed on the display means until the last line of 
a page of the main text is displayed just above the 
second margin text frame, 

12, A word processor operable both in a main text 
edit mode and in a margin text edit mode comprising: 

display means attached to the word processor for 
displaying text data of plural lines; 

main text edit means that function only in the main 
text edit mode for editing a main text displayed on 
the display means; 

margin text edit means that function only in the mar- 
gin text edit mode for editing a margin text dis- 
played on the display means, wherein the margin 
text is to be printed in a margin outside the main 
text on a paper, said margin text comprising a head- 
ing that is printed in a top margin above the main 
text printed on the paper and a footing that is 
printed in a bottom margin below the main text 
printed on the paper such that when the heating is 
edited in the margin text edit mode, the first region 
is located above the second region and, when the 
footing* is edited in the margin text mode, the first 
region is located below the second region; 

print means attached to the word processor for print- 
ing the main text with the margin text on the paper 
upon command, the word processor being operable 
both in a normal print mode and in a margin text 
mode, said print means printing only the main text 
in the normal print mode and printing the main text 
with the margin text in the margin text print mode; 

means for placing the word processor in one of the 
main text edit and margin text edit modes; 

margin-print-starting page setting means for storing a 
page number of the main text at which the margin 
text is edited by the margin text edit means as a 
margin-print-starting page, and said print means 
prints the main text with the margin text on the 
margin-print-starting page and on pages that fol- 
low the margin-print-starting page in the margin 
text print mode; 

margin-print-page indicating means that function in 
the main text edit mode for displaying information 
on a preset line of the display means, wherein the 
information indicates whether the portion of the 
main text displayed on the display means has a 
margin text associated therewith; 

first display control means that function only in the 
main text edit mode for displaying only a portion of 
the main text on the display means; 

second display control means that function only in 
the margin text edit mode for displaying the margin 
text within a margin text frame, which expands or 
contracts according to a change in a number of 
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margin text lines, in a first region of the display 
means and for displaying and adjusting up and/or 
down a portion of the main text displayed in a 
second region of the display means thereby com- 5 
pensating for the change in the number of margin 
text lines; wherein 
the second display control means displays a bottom 
line of a page of the main text just above the margin 1Q 
text frame when the first region is displayed below 
the second region and automatically scrolls the 
main text to change the bottom line to compensate 
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for the expansion and contraction of the margin 
text frame on a line for line basis; and 
the second display control means displays a top line 
of a page of the main text just below the margin 
text frame when the first region is displayed above 
the second region and automatically scrolls the 
main text to change the bottom line to compensate 
for the expansion and contraction of the margin 
text frame on a line for line basis. 
13. A word processor according to claim 12, wherein 
the information indicates whether the margin text com- 
prises a heading and/or a footing. 
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